more sensitive method than necropsy examination for documenting the presence of disproportionate septal thickening. The implication of our findings is that in certain patients with genetically transmitted ASH the diagnosis will not be established at necropsy by simple measurement of the relative thicknesses of ventricular septum and left ventricular free wall. In such patients, the correct diagnosis will rely on ancillary observations, including the typical clinical, hemodynamic and echocardiographic features of ASH during life and the presence of a documented family history of ASH. Other necropsy findings suggestive of ASH would include an endocardial contact lesion on the ventricular septum associated with thickening of the anterior mitral leaflet and, more definitively, the presence of numerous hypertrophied, disorganized cardiac muscle cells in the ventricular septum.
9. Maron BJ, Redwood SUMMARY Real-time, two-dimensional echocardiography was used to document the presence and assess the size and location of vegetative lesions of the cardiac valves and chambers in seven patients with bacterial endocarditis. Anatomic correlation (surgical or autopsy) was accurate in all patients. Two-dimensional echocardiography was shown to be of particular value in determining morphologic characteristics of the lesions since this technique provides spatial information concerning moving cardiac structures. The results of twodimensional echocardiography were most helpful in determining VEGETATIVE ENDOCARDITIS is a continuing threat in patients with congenital or valvular heart disease and is a growing problem in drug addicts.' Recent autopsy studies have shown that it has a higher incidence than previously suspected. With the patient in the supine or left lateral position, the transducer was placed along the left sternal border and the heart was examined. The planes of view are shown schematically in figure 1 . Slight medial angulation of the transducer in Position I usually reveals an anterior aortic cusp (right cusp) and a posterior aortic cusp (noncoronary cusp). Slight lateral angulation of the transducer in the same position retains the right cusp in the anterior position but places the left cusp in the posterior position. Position IV (short axis through the mitral valve leaflets) is not pictured because scans through this plane are not pictured in this manuscript. The method of examination and the numerical identification of the various views corresponds to data previously published from this laboratory.8 In addition, the ostia of the right and left coronary arteries were examined using the approach described by Weyman.9
Results

Time-Motion Echocardiography
The standard time-motion echocardiograms revealed thickened, abnormal, rapidly vibrating echoes on the aortic valve of four patients (C.C., W.B., H.W., and C.P.), the mitral valve of one patient (E.S.), and the tricuspid valve of one patient (J.M.).
In Similarly, in patient W.B. a vegetation was found in the left ventricular cavity that was not suspected previously.
The masses could be localized to a specific cusp or leaflet, and the size of the lesions could be estimated using twodimensional echocardiography. All valvular vegetative lesions appeared on two-dimensional echocardiography as rapidly oscillating masses that either were attached to, or replaced, normal valvular tissue. The morphology of the lesions ranged from large, relatively immobile masses, to smaller or pedunculated mobile lesions.
[wo-dimensional Echocardiographic-Morphologic Correlations In all cases, morphologic inspection of diseased valve tissues corroborated the two-dimensional echocardiographic findings. Figure 3 demonstrates the systolic (panel A), early diastolic (panel C), and late diastolic (panel E) stop-frame images of a long axis of the aortic root in patient C.C. A long, thin vegetation attached to the right coronary cusp is seen moving into the aortic root in systole and back into the left ventricular outflow tract in diastole. Also, the posterior noncoronary cusp is abnormally thickened. In other views a small vegetative mass was seen on the third cusp. Figure 4 demonstrates the pathological correlation of the two-dimensional echocardiographic findings of this patient obtained at surgery. All three cusps were involved. A long, thin fragile vegetation was attached to the right cusp. Figure 5 shows the sequential systolic (panel A) and diastolic (panels C and E) stop-frame images of the aortic root in patient H.W. Large vegetations are seen replacing the right and left coronary cusps in panels A and C. Slight medial angling of the transducer revealed the large vegetation on the noncoronary cusp. Figure 6 shows the pathological specimen obtained at surgery in this patient. As seen on the two-dimensional echocardiographic examination, all three cusps were involved with the largest lesion found on the noncoronary cusp. Standard, time-motion echocardiography has already been shown to be of value in the diagnosis of vegetative endocarditis. Feigenbaum," Lee,"2 Gramiak,'3 and others'4'" have demonstrated the unique advantage of time-motion echocardiography in that it is capable of recording dynamic motion of structures in a continuing time fashion. The rapid, high-frequency oscillations of vegetative lesions and/or destruction of leaflet integrity can often be documented using this technique. M-mode echocardiography also allows for exact timing of cardiac events, such as premature diastolic closure of the mitral leaflet ( fig. 2, panel a) . In six patients in this study, vegetations were seen on various cardiac valves by time-motion echocardiography, but estimation of lesion size, morphology, and localization to specific leaflet involvement was not possible. Figure 2b reveals abnormal echoes within the aortic root in patient C.C., but it is most difficult to say which cusps are actually involved. Also, in one patient, J.M., adequate visualization of the tricuspid valve by M-mode echocardiography could not be obtained due to an abnormal chest wall configuration.
Real-time, two-dimensional echocardiography has the unique characteristic of providing spatial information concerning cardiac structures.7 This ability should allow for estimation of lesion size, morphology, and specific leaflet involvement. The wide sector arc (90 degrees) also allows for visualization of substernal structures such as the tricuspid valve and the right atrium.8 There is no reason to believe, however, that two-dimensional echocardiography is able to detect the presence of vegetative lesions in all patients with clinically manifest bacterial endocarditis.
It is apparent from this study that the estimation of vegetation size correlated well with that seen in the gross anatomic specimens. For example, the largest of the aortic valve vegetations in H.W. was seen by two-dimensional echocardiography on the noncoronary cusp, and this was verified at surgery. Accurate measurement of vegetation size, however, was difficult even at gross anatomic examination since most lesions were so varied in anatomic configurations. Recognizing this limitation, measurement of lesion sizes from echo closely approximated (within 3 mm in any dimension) similar measurements from the gross specimen. Nevertheless, two-dimensional echocardiography was able to assess the morphology of the specific vegetations which varied in a spectrum from the pedunculated lesion seen on the right coronary cusp of patient C.C. (fig. 3) to the massive sessile lesions found in patient H.W. (fig. 5 ). All vegetations noted on specific valve structures were validated at surgery or autopsy. It is also of interest that the technique visualized a left ventricular endocardial lesion in patient W.B. (fig. 7) .
The results of this study also point out that real-time, twodimensional echocardiographic information can be most useful in understanding the symptoms associated with bacterial endocarditis. The intermittent severe angina and anterior myocardial infarction noted in patient C.P. could be explained by the observation that the vegetative lesions occluded the orifice of a left main coronary artery in diastole ( fig. 8) . The sudden pleuritic chest pain in patient M.N. was explained by embolization of the large vegetative lesion from the posterior leaflet of the tricuspid valve ( fig. 9) 
